HPLC purification of RNA aptamers up to 59 nucleotides with single-nucleotide resolution.
An RNA sample is usually heterogeneous. RNA heterogeneity refers to difference in length or size (i.e., number of nucleotides [nt]), sequence, or alternative but coexisting conformations. Separation and purification of RNA is generally required for investigating the structure and function of RNA, such as RNA catalysis and RNA structure determination by nuclear magnetic resonance or crystallography. Separation and purification of RNA is also required for using RNAs as functional probes and therapeutics as well as building blocks for RNA nanoparticles. Previously established protocols are limited in separating RNAs longer than 25 nt by single-nucleotide resolution. When the length of RNAs becomes longer, single-nucleotide separation of RNAs becomes more challenging. Here we describe protocols, by the use of ion-pair, reverse-phase high-performance liquid chromatography (HPLC), to extend our ability to separate regular RNAs up to 59 nt with single-nucleotide resolution. For chemically modified RNAs at 2' positions on the ribose, we can resolve RNAs of similar sizes even with a 26 Da difference. This is much less than 320 Da, an average single-nucleotide molecular weight difference.